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EXPANDABLE WELLBORE JUNCTION 

This is a division of application Ser. No. 09/086,716, 
filed May 28, 1998, such prior application being incorpo- 
rated by reference herein in its entirety. 

BACKGROUND OF THE INVENTION 

The present invention relates generally to operations 
performed in conjunction with subterranean wells and, in an 
embodiment described herein, more particularly provides 
methods and apparatus for interconnecting multiple well- 
bores. 

It is well known in the art to drill multiple intersecting 
wellbores, for example, by drilling a main or parent wellbore 
extending to the earth's surface and then drilling one or more 
branch or lateral wellbores extending outwardly from the 
parent wellbore. However, interconnecting these wellbores 
at intersections thereof still present challenges. 

It is important to prevent migration of fluids between 
earthen formations intersected by the wellbores, and also to 
isolate fluid produced from, or injected into, each wellbore 
from communication with those formations (except for the 
formations into, or from, which the fluid is injected or 
produced). Hereinafter, completion operations for produc- 
tion of fluid are discussed, it being understood that fluid may 
also, or alternatively, be injected into one or more of the 
wellbores. 

An expandable wellbore junction permits a unitized struc- 
ture to be positioned at a wellbore intersection. The expand- 
able junction is then expanded to provide access to each of 
the wellbores therethrough. In this manner, the unitized 
wellbore junction may be conveyed through the dimensional 
confines of the parent wellbore, appropriately positioned at 
the wellbore intersection, and then expanded to provide a 
tubular portion thereof directed toward each wellbore. 

Unfortunately, methods and apparatus have vet to be 
developed which address problems associated with utilizing 
expandable wellbore connectors. For example, it would be 
desirable for minimal dimensional restrictions to be pre- 
sented where a liner or casing string extending into each of 
the wellbores is connected to the wellbore connector, in 
order to provide enhanced fluid flow and access there- 
through. As another example, in some cases it would be 
desirable to be able to expand the wellbore connector in the 
parent wellbore prior to drilling the lateral wellbore. 
Additionally, it would be desirable to provide methods and 
apparatus for conveniently and advantageously attaching 
tubular members to the wellbore connector. It is accordingly 
an object of the present invention to provide such methods 
and apparatus. 

SUMMARY OF THE INVENTION 

In carrying out the principles of the present invention, in 
accordance with an embodiment thereof, methods and appa- 
ratus are provided which facilitate interconnection of mul- 
tiple wellbores in a subterranean well. 

In one aspect of the present invention, a method is 
provided in which a cavity is formed in a parent wellbore 
prior to drilling a lateral wellbore. The cavity is formed 
below casing lining the parent wellbore. An expandable 
wellbore connector is positioned in the cavity and expanded 
therein. The wellbore connector may be cemented in the 
cavity. The parent wellbore may then be extended, and the 
lateral wellbore may be drilled, by passing one or more 
cutting tools through the wellbore connector. Methods and 
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apparatus for sealingly engaging the wellbore connector 
with tubular members extending into the wellbores are also 
provided. In an alternate method, the cavity may be formed 
radially outwardly through the casing. 
5 In another aspect of the present invention, a tubular 
member is sealingly attached to a wellbore connector by 
outwardly deforming the tubular member within the well- 
bore connector. The tubular member has a radially reduced 
portion with a sealing material carried externally on the 

10 radially reduced portion. When the tubular member is radi- 
ally outwardly deformed, the sealing material is radially 
compressed between the tubular member and the wellbore 
connector. A grip member or slip may also be carried on the 
radially reduced portion of the tubular member. The grip 

15 member may be circumferentially continuous and may be 
disposed at least partially within the sealing material. 

In yet another aspect of the present invention, methods 
and apparatus for sealingly attaching two tubular members 
are provided. One of the tubular members has a radially 

20 reduced portion and a sealing material carried externally on 
the radially reduced portion. The tubular member with the 
radially reduced portion is inserted into the other tubular 
member and the radially reduced portion is radially out- 
wardly extended. This may be accomplished by any method, 

25 including swaging, applying fluid pressure within the radi- 
ally reduced portion, axially compressing a member within 
the radially reduced portion, etc. Outward expansion of the 
radially reduced portion may also cause outward expansion 
of the outer tubular member, and may cause plastic defor- 

30 mation of the outer tubular member. 

In still another aspect of the present invention, a wellbore 
connector in a parent wellbore is interconnected with a 
tubular structure positioned in a parent or lateral wellbore. A 
tubular member is inserted into one or both of the wellbore 

35 connector and the tubular structure. A radially reduced 
portion of the tubular member is then radially outwardly 
extended to sealingly engage one or both of the wellbore 
connector and the tubular structure. A minimum internal 
dimension of the tubular member may thereby be increased. 

40 In another aspect of the present invention, a packer is 
formed by providing one or more radially reduced portions 
on a tubular body. A sealing material is disposed externally 
on each of the radially reduced portions. Agrip member may 
also be carried on the radially reduced portion and may be 

45 molded at least partially into the sealing material. 

In yet another aspect of the present invention, a method of 
forming an opening through a sidewall of a tubular structure 
lining a wellbore is provided. A deflection device having a 
substantially axially extending guide layer outwardly over- 

50 lying a body of the deflection device is positioned in the 
wellbore. A cutting tool is then displaced axially relative to 
the deflection device. A guide portion of the cutting device 
engages the guide layer, guiding the cutting tool to form the 
opening while cutting through the guide layer. 

55 These and other features, advantages, benefits and objects 
of the present invention will become apparent to one of 
ordinary skill in the art upon careful consideration of the 
detailed description of representative embodiments of the 
invention hereinbelow and the accompanying drawings. 

60 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIGS. 1A-1D are schematic cross-sectional views of a 
first method of interconnecting wellbores, the method 
embodying principles of the present invention; 
65 FIGS. 2A-2D are schematic cross-sectional views of a 
second method of interconnecting wellbores, the method 
embodying principles of the present invention; 
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FIGS. 3A-3B are schematic cross-sectional views of a configuration as shown in FIG. 1A, which permits it to be 

third method of interconnecting wellbores, the method conveyed within the dimensional confines of the casing 14, 

embodying principles of the present invention; and an extended or expanded configuration as shown in FIG. 

FIGS. 4A-4B are schematic cross-sectional views of a IB, which permits it to be interconnected to multiple tubular 

fourth method of interconnecting wellbores, the method 5 members, at least one of which extends laterally outwardly 

embodying principles of the present invention; therefrom. Examples of wellbore connectors which may be 

FIGS. 5A-5D are schematic cross-sectional views of a utilized in me method 10 mose described in published 

fifth method of interconnecting wellbores and apparatus European patent application EP 0795679A2, published PCT 

therefor, the method and apparatus embodying principles of P atcnt application WO 97/06345, and U.S. Pat. No. 5,388, 

the present invention; ■ -> * 10 648, the disclosures of which are incorporated herein by this 

et/-o £. a ct* _~ 11 i i j _^ ™ reference. Other wellbore connectors, and other types of 

FIGS. 6A-6B are partially elevational and partially cross- . _ . . .... ^ . 4 , /j . "* 

sectional views of a scaling device embodying principles of We ,f°?\ M » n .«*>p. ™ y bc . ,* ^ 10 

the present invention; ^ont departing from the pnnciples of the present inven- 

FIGS. 6C-<»F are somewhat enlarged cross-sectional , 5 D „ f ■ „, , ™„ , D „. . 

views of alternate forms of a grip member utilized in the * °° W * ^ .^f' ^,1! C0DaeCt0t 22 * 

sealing device of FIGS. 6A-6B positioned widnn the cavty 20. The wellbore connector 22 

6 is oriented with respect to the wellbore 12, so that its lateral 

FIG. 7 is a cross-sectional view of a method of sealingly flow passag e 26, when expanded or extended, will be 

attaching tubular members, the method embodying prin- directed toward a desired lateral or branch wellbore 28 (see 

ciples of the present invention; 20 mG . 1C). This orientation of the wellbore connector 22 may 

FIG. 8 is a cross-sectional view of a packer and a first be accomplished by any known procedure, such as by using 

method of setting the packer, the packer and method a gyroscope, high-side indicator, etc. An orienting profile 30 

embodying principles of the present invention; may be formed in, or otherwise attached to, the wellbore 

FIG. 9 is a cross-sectional view of the packer of FIG. 8 connector 22 to aid in the orienting operation, 

and a second method of setting the packer, the method 25 The wellbore connector 22 is expanded or extended, so 

embodying principles of the present invention; and that at least one lateral flow passage 26 extends outwardly 

FIG. 10 is a cross-sectional view of the packer of FIG. 8 therefrom. If desired, the lateral flow passage 26 may be 

and a method of retrieving the packer, the method embody- swaged or otherwise made to conform to a cylindrical or 

ing principles of the present invention. other shape, to enhance the ability to later attach and/or seal 

DETAILED DESCRIPTION " 2^^™^" th6ret °' P ' M tUbUlar memberS 

Representatively illustrated in FIGS. 1A-1D is a method With the wellbore connector 22 positioned in the cavity 

10 of interconnecting wellbores which embodies principles 20, oriented with respect to the lateral wellbore 28 to be 

of the present invention. In the following description of the 35 drilled, and the lateral flow passage 26 extended, cement 34 

method 10 and other methods and apparatus described is flowed into the cavity and within the casing 14 below a 

herein, directional terms, such as "above", "below", packer 32 of the tubular string 24. The packer 32 is set in the 

"upper", "lower", etc., are used for convenience in referring casing 14 after the cement 34 is flowed into the cavity 20. 

to the accompanying drawings. Additionally, it is to be A closure 36 may be utilized to prevent the cement 34 from 

understood that the various embodiments of the present ^ flowing into the wellbore connector 22. A similar or different 

invention described herein may be utilized in various type of closure, or a cementing shoe, may be utilized to 

orientations, such as inclined, inverted, horizontal, vertical, prevent the cement from flowing into a lower axial flow 

etc., without departing from the principles of the present passage 40. 

invention. When the cement 34 has hardened, the parent wellbore 12 
As representatively illustrated in FIG. 1A, initial steps of 45 may be extended by lowering a drill or cutting tool, such as 
the method 10 have already been performed. A parent or the cutting tool 38 shown in FIG. 1C, through the tubular 
main wellbore 12 has been drilled from the earth's surface. string 24 and the wellbore connector 22, and drilling through 
The parent wellbore 12 has been lined with protective casing the cement 34 and into the earth below the cavity 20. In this 
14, and cement 16 has been flowed into the annular space manner, a lower parent wellbore 42 may be formed extend- 
between the casing and the wellbore above a casing shoe 18 50 ing axially or longitudinally from the wellbore connector 22. 
at the lower end of the casing. It is, however, to be clearly If, however, the flow passage 40 is other than axially or 
understood that it is not necessary for the wellbore 12 to longitudinally directed, the wellbore 42 may also be other 
extend directly to the earth's surface. Principles of the than axially or longitudinally directed as desired, 
present invention may be incorporated in a method in which A liner, casing or other tubular member 44 is then 
the wellbore 12 is actually a lateral wellbore or branch of 55 conveyed into the wellbore 42. The tubular member 44 is 
another wellbore. cemented in the wellbore 42 and sealingly attached to the 
After the casing 14 has been cemented in the wellbore 12, wellbore connector 22 at the flow passage 40 utilizing a 
a radially enlarged cavity 20 is formed in the earth below the sealing device 46. The sealing device 46 may be a packer, 
casing shoe 18. The cavity 20 may be formed by any known liner hanger, or any other type of sealing device, including 
procedure, such as by drilling into the earth below the casing 60 a sealing device described more fully below, 
shoe 18 and then undemaming, hydraulic jet cutting, At this point, the lower parent wellbore 42 may be 
explosives, etc. Thus, the cavity 20 may be formed without completed if desired. For example, the tubular member 44 
milling through the casing 14. may be perforated opposite a formation intersected by the 
After the cavity 20 has been formed, an expandable wellbore 42 from which, or into which, it is desired to 
wellbore connector 22 is conveyed into the wellbore 12 65 produce or inject fluid. Alternatively, completion of the 
attached to a tubular string 24. The wellbore connector 22 is wellbore 42 may be delayed until after drilling of the lateral 
of the type which has a collapsed, contracted or retracted wellbore 28, or performed at some other time. 
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Referring now to FIG. 1C, a deflection device 48 having outward from the casing. The cavity 68 may be formed by 

an upper laterally inclined deflection surface 50 formed any known procedure, such as by linden-earning, section 

thereon is installed within the wellbore connector 22. The milling, hydraulic jet cutting, explosives, etc., or a combi- 

deflection device 48 is lowered through the tubular string 24, nation of known procedures, such as section milling fol- 

into the wellbore connector 22, and engaged with the 5 lowed by jet cutting, etc. Thus, the cavity 68 is formed 

orienting profile 30 (not visible in FIG. 1C). The orienting through the casing 64 and outward into or through the 

profile 30 causes the deflection surface 50 to face toward the cement 66 surrounding the casing. The cavity 68 may also 

lateral flow passage 26. extend into the earth surrounding the cement 66 as repre- 

The cutting tool 38 is then lowered through the tubular mustrated * 2A - 
string 24. The deflection surface 50 deflects the cutting tool io . ^ liwsr, casing or other tubulai ; member 70 may be 

38 laterally into and through the lateral flow passage 26 The ™* Ued 1D * loWer ^ Cni wellbore 72 and cemented therein. 

lateralweUrx, rc 28is,thusfdrflledby passing the cutting tool 2? ^TaT* ^fTl^ ° f ^ 

™ t . i t . „-iik™ L,,^ V> 68 is formed. Alternatively, the tubular member 70 may be 

38 through the wellbore connector 22. conveyed into the lower parent wellbore 72 at the same time 

Referring now to FIG. ID, a liner, casing or other tubular as an expandable wellbore connector 74 is positioned in the 
member 52 is lowered through the wellbore connector 22 15 cavity 68 (see FIG. 2B). As another alternative, the tubular 

and deflected laterally by the deflection device 48 through member 70 may be installed after the wellbore connector 74 

the flow passage 26 and into the lateral wellbore 28. The is cemented within the cavity 68, as described above for the 

tubular member 52 is cemented in the wellbore 28 and method 10 in which the tubular member 44 was installed in 

sealingly attached to the wellbore connector 22 at the flow the lower parent wellbore 42 drilled after the cement 34 
passage 26 utilizing a sealing device 54. The sealing device 20 hardened. Of course, the tubular member 44 could also be 

54 may be a packer, liner hanger, or any other type of sealing installed in the method 10 using any of the procedures 

device, including a sealing device described more fully described for the tubular member 70 in the method 60. 

below. Referring now to FIG. 2B, the wellbore connector 74 is 

At this point, the lateral wellbore 28 may be completed if conveyed into the wellbore 62 attached to a tubular string 

desired. For example, the tubular member 52 may be per- 25 76 *f representatively illustrated in FIG. 2B, the tubular 

forated opposite a formation intersected by the wellbore 28 mem J >er 7 ° f 1? ~ ^ WeUb ° re 72 ™ 

from which, or into which, it is desired to produce or inject ° 7n ' i T 8 i, 1^°^ 

a, a ai* *• i i *• c *u in. 1 1> L tubular member 70 could have already have been installed 

fluid. Alternatively, comp etion of the wellbore 28 may be therein ^ shown io ma 2A> or ^ ^ kter M 

delayed until some other time. ^ desmT>ed above for the tubular member 44 in the method 10. 

The deflection device 48 is retrieved from the wellbore The wellbore connector 74 is similar to the wellbore con- 
connector 22. However, the deflection device 48 may be nector 22 described above. However, other wellbore 
installed in the wellbore connector 22 again at any time it is connectors, and other types of wellbore connectors, may be 
desired to pass tools, equipment, etc. from the tubular string utilized in the method 60 without departing from the prin- 
24 into the tubular member 52. 35 dptes of the present invention. 

It may now be fully appreciated that the method 10 ' The wellbore corrector 74 is positioned within the cavity 

provides a convenient and efficient manner of interconnect- 68. The wellbore connector 74 is oriented with respect to the 

ing the wellbores 42, 28. The tubular members 44, 52 being wellbore 62, so that its lateral flow passage 78, when 

cemented in the wellbores 42, 28 and sealingly attached to expanded or extended, will be directed toward a desired 

the wellbore connector 22, which is cemented within the ^ lateral or branch wellbore 80 (see FIG. 2Q. This orientation 

cavity 20, prevents migration of fluid between the wellbores of the wellbore connector 74 may be accomplished by any 

12, 42, 28. The tubular string 24 and tubular members 44, 52 known procedure, such as by using a gyroscope, high-side 

being sealingly attached to the wellbore connector 22 pre- indicator, etc. An orienting profile 82 (see FIG. 2D) may be 

vents communication between the fluids conveyed through formed in, or otherwise attached to, the wellbore connector 

the tubular members and the tubular string, and any earthen 45 74 to aid in the orienting operation. When the wellbore 

formation intersected by the wellbores 12, 42, 28 (except connector 74 has been properly oriented, a packer 84 of the 

where the tubular members may be perforated or otherwise tubular string 76 is set in the casing 64 

configured for such fluid communication). Referring now to FIG. 2C, the wellbore connector 74 is 

Referring additionally now to FIGS. 2A-2D, another expanded or extended, so that at least one lateral flow 

method 60 of interconnecting wellbores is representatively 50 passage 78 extends outwardly therefrom. If desired, the 

illustrated. The method 60 is similar in many respects to the lateral flow passage 78 may be swaged or otherwise made to 

method 10 described above. However, the method 60 may conform to a cylindrical or other shape, to enhance the 

be utilized where it is not desired to position the wellbore ability to later attach and/or seal tubular members thereto, 

junction below casing lining a parent wellbore. pass tubular members therethrough, etc. 

Referring specifically to FIG. 2A, initial steps of the 55 FIG. 2C shows an alternate method of interconnecting the 

method 60 have been performed. A parent or main wellbore wellbore connector 74 to the tubular member 70. Another 

62 has been drilled from the earth's surface. The parent tubular member 88 is conveyed into the well already 

wellbore 62 has been lined with protective casing 64, and attached to the wellbore connector 74. The tubular member 

cement 66 has been flowed into the annular space between 88 is sealingly engaged with the tubular member 70 when 

the casing and the wellbore. It is, however, to be clearly 60 the wellbore connector 74 is positioned within the cavity 68 

understood that it is not necessary for the wellbore 62 to For example, the tubular member 88 may carry a seating 

extend directly to the earth's surface. Principles of the device 90 thereon for seating engagement with the tubular 

present invention may be incorporated in a method in which member 70, such as a packing stack which is stabbed into a 

the wellbore 62 is actually a lateral wellbore or branch of polished bore receptacle attached to the tubular member, etc. 

another wellbore. 65 Alternatively, the sealing device 90 may be a conventional 

After the casing 64 has been cemented in the wellbore 62, packer or a sealing device of the type described more fully 

a radially enlarged cavity 68 is formed extending radially below. 
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With the wellbore connector 74 positioned in the cavity It may now be fully appreciated that the method 60 

68, oriented with respect to the lateral wellbore 80 to be provides a convenient and efficient manner of interconnect- 

drilled, and the lateral flow passage 78 extended, cement 86 ing the wellbores 72, 80. The tubular members 70, 98 being 

is flowed into the cavity surrounding the wellbore connector cemented in the wellbores 72, 80 and sealingly attached to 

74. Of course, the packer 84 may be unset during the 5 the wellbore connector 74, which is cemented within the 

cementing operation and then set thereafter. One or more cavity 68, prevents migration of fluid between the wellbores 

closures, such as the closure 36 described above, may be 62, 72, 80. The tubular string 76 and tubular members 70, 98 

used to exclude cement from the flow passage 78 and/or being sealingly attached to the wellbore connector 74 pre- 

other portions of the wellbore connector 74. vents communication between the fluids conveyed through 

When the cement 86 has hardened, the parent wellbore 62 io the tubular members and the tubular string, and any earthen 

may be extended if it has not been previously extended. This formation intersected by the wellbores 62, 72, 80 (except 

operation may be performed as described above for the where the tubular members may be perforated or otherwise 

method 10, or it may be accomplished by any other proce- configured for such fluid communication), 

dure. If the lower parent wellbore 72 is drilled after the Referring additionally now to FIGS. 3A&3B, another 

wellbore connector 74 is positioned and cemented within the 15 method of interconnecting wellbores 110 is representatively 

cavity 68, the tubular member 70 is then installed and illustrated. The method 110 differs from the previously 

cemented therein. described methods 10, 60 in large part in that wellbores 

At this point, the lower parent wellbore 72 may be interconnected utilizing an expandable wellbore connector 

completed if desired. For example, the tubular member 70 are not drilled, in whole or in part, through the wellbore 

may be perforated opposite a formation intersected by the 20 connector. 

wellbore 72 from which, or into which, it is desired to As shown in FIG. 3 A, a parent or main wellbore 112 has 

produce or inject fluid. Alternatively, completion of the protective casing 114 installed therein. Cement 116 is flowed 

wellbore 72 may be delayed until after drilling of the lateral in the annular space between the casing 114 and the wellbore 

wellbore 80, or performed at some other time. 112 and permitted to harden therein. A packer 118 having a 

A deflection device 92 having an upper laterally inclined 25 tubular member 120 sealingly attached therebelow and 16 an 

deflection surface 94 formed thereon is installed within the orienting profile 122 attached thereabove is conveyed into 

wellbore connector 74. The deflection device 92 is lowered the wellbore 112. It is to be clearly understood, however, that 

through the tubular string 76, into the wellbore connector 74, it is not necessary for these elements to be separately 

and engaged with the orienting profile 82 (not visible in FIG. formed, for the elements to be positioned with respect to 

2C, see FIG. 2D). The orienting profile 82 causes the 30 each other as shown in FIG. 3 A, or for all of these elements 

deflection surface 94 to face toward the lateral flow passage to be simultaneously conveyed into the wellbore 112. For 

78. example, the tubular member 120 may be a mandrel of the 

A cutting tool 96 is then lowered through the tubular packer 118, may be a polished bore receptacle attached to 

string 76. The deflection surface 94 deflects the cutting tool me packer, the orienting profile 122 may be otherwise 

96 laterally into and through the lateral flow passage 78. The 35 positioned, or it may be formed directly on the tubular 

lateral wellbore 80 is, thus, drilled by passing the cutting tool member 120 or packer 118, etc. 

96 through the wellbore connector 74. The packer 118, tubular member 120 and orienting profile 

Referring now to FIG. 2D, a liner, casing or other tubular 122 are positioned in the parent wellbore 112 below an 

member 98 is lowered through the wellbore connector 74 ^ intersection of the parent wellbore and a lateral or branch 

and deflected laterally by the deflection device 92 through wellbore 124, which has not yet been drilled. The packer 

the flow passage 78 and into the lateral wellbore 80. The 118, tubular member 120 and orienting profile 122 are 

tubular member 98 is cemented in the wellbore 80 and oriented with respect to the lateral wellbore 124 and the 

sealingly attached to the wellbore connector 74 at the flow packer is set in the easing 114. 

passage 78 utilizing a sealing device 100. The sealing device 45 A deflection device or whipstock 126 is then conveyed 

100 may be a packer, liner hanger, or any other type of into the well and engaged with the orienting profile 122. The 

sealing device, including a sealing device described more orienting profile 122 causes an upper laterally inclined 

fully below. deflection surface 128 formed on the deflection device 126 

Note that FIG. 2D shows the tubular member 70 as if it to face toward the lateral wellbore-to-be-drilled 124. 

was conveyed into the well attached to the wellbore con- 50 Alternatively, the deflection device 126 could be conveyed 

nector 74, as described above in relation to the alternate into the well along with the packer 118, tubular member 120 

method 60 as shown in FIG. 2B. In this case, the tubular and orienting profile 122. 

member 70 may be cemented within the lower parent In a window milling operation well known to those skilled 

wellbore 72 at the same time the wellbore connector 74 is in the art, at least one cutting tool, such as a window mill 

cemented within the cavity 68. 55 (oot shown) is conveyed into the well and laterally deflected 

At this point, the lateral wellbore 80 may be completed if off of the deflection surface 128. The cutting tool forms a 

desired. For example, the tubular member 98 may be per- window or opening 130 through the casing 114. One or more 

forated opposite a formation intersected by the wellbore 80 additional cutting tools, such as drill bits (not shown), are 

from which, or into which, it is desired to produce or inject then utilized to drill outwardly from the opening 130, 

fluid. Alternatively, completion of the wellbore 80 may be 60 thereby forming the lateral wellbore 124. 

delayed until some other time. A liner, casing or other tubular member 132 is lowered 

The deflection device 92 is retrieved from the wellbore into the lateral wellbore 124 and cemented therein. The liner 

connector 74. 132 may have a polished bore receptacle 134 or other seal 

However, the deflection device 92 may be installed in the surface at an upper end thereof. The deflection device 126 is 

wellbore connector 74 again at any time it is desired to pass 65 then retrieved from the well. 

tools, equipment, etc. from the tubular string 76 into the Referring now to FIG. 3B, an assembly 136 is conveyed 

tubular member 98. into the well. The assembly 136 includes an upper tubular 
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member 138, a packer 140 sealingly attached above , the illustrated. The method 160 is similar in many respects to the 

tubular member 138, an expandable wellbore connector 142, method 110 described above. Elements which are similar to 

a lower tubular member 144 sealingly attached below the those previously described are indicated in FIGS. 4A&4B 

wellbore connector, and a sealing device 146 carried at a the same reference numbers, with an added suffix "a", 

lower end of the tubular member 144. The wellbore con- s In mQ 4A [{ be ^ ^ ^ k ^ weUboR; n 

nector 142 is sealingly interconnected between the tubular . . _ . .« , , \ fl . i « 

members 138, 144. Hie wellbore connector. 142 may be h f ^ T ° f ^ T"? ,5°^ 

similar to the wellbore connectors 22, 74 described above, ° f k a whl f 162 u ^ached above toe packer 118a. Hie 

and the sealing device 146 may be any type of sealing whipstock 162 may be hollow, it may have an outer case and 

device, such as packing, a packer, a sealing device described an inner core » me inner °° re bein S relatively easily drilled 

more fully below, etc. 10 trough, etc. Note, also, that the whipstock is oriented with 

When conveyed into the well, the wellbore connector 142 KS ^ ci io me lateral wellbore 124 < I without utilizing an 

is in its contracted configuration, so that it is conveyable orienting profile. 

through the casing 114 or other restriction in the well. The After the lateral wellbore 124<j has been drilled, the 

tubular member 144 engages the orienting profile, causing tubular member 132a is positioned and cemented therein, 

the wellbore connector to be rotationally oriented relative to 15 Another liner, casing or other tubular member 164 is then 

the lateral wellbore 124, that is, so that a lateral flow passage conveyed into the well, and a lower end thereof laterally 

148 of the wellbore connector, when extended, faces toward deflected into the lateral wellbore 124a A sealing device 166 

the lateral wellbore. At this point, the sealing device 146 carried on the tubular member 164 lower end sealingly 

may be sealingly engaged within the packer 118 or tubular engages the tubular member 132a, and a packer, liner 

member 120, for example, if the sealing device 146 is a 20 hanger, or other scaling and/or anchoring device 168 carried 

packing stack it may be stabbed into a polished bore on the tubular member 164 upper end is set within the casing 

receptacle as the tubular member 144 is engaged with the 114a. 

orienting profile 122. Alternatively, if the sealing device is a The tubular member 164 is then cemented within the 

packer or other type of sealing device, it may be subse- parent and lateral wellbores 112a, 124a. Of course, the 

quently set within, or otherwise sealingly engaged with, the cement 170 may be placed surrounding the tubular member 

packer 118 or tubular member 120. The packer 140 may be 164 before either or both of the sealing devices 168, 166 are 

set in the casing 114 once the wellbore connector 142 has sealingly engaged with the casing 1 14a and tubular member 

been oriented with respect to the lateral wellbore 124. 132a, respectively. 

The wellbore connector 142 is extended or expanded, so ^ Note that, although the tubular members 164, 132a are 

that the lateral flow passage 148 extends outwardly toward shown in FIGS. 4A&4B as being separately conveyed into 

the lateral wellbore 124.Aportion of the wellbore connector the well and sealingly engaged therein, it is to be clearly 

142 may extend into or through the opening 130. understood that the tubular members 164, 132a may actually 

A tubular member 150 is conveyed through the wellbore be conveyed into the well already attached to each other, or 

connector 142 and outward through the lateral flow passage 35 they may be only a single tubular member, without departing 

148. This operation may be accomplished as described from the principles of the present invention, 

above, that is, by installing a deflection device within the When the cement 170 has hardened, a cutting tool (not 

wellbore connector 142 to laterally deflect the tubular mem- shown) is used to form an opening 172 through a portion of 

ber 150 through the lateral flow passage 148. Of course, the tubular member 164 which overlies the whipstock 162 

other methods of conveying the tubular member 150 may be ^ and extends laterally across the parent wellbore 112a The 

utilized without departing from the principles of the present opening 172 is formed through the tubular member 164 and 

invention. cement 170, and also through the whipstock 162 inner core. 

The tubular member 150 has sealing devices 152, 154 Referring now to FIG. 4B, an assembly 174 is conveyed 

carried at upper and lower ends thereof for sealing engage- into the tubular member 164. The assembly 174 includes an 

ment with the wellbore connector 142 and tubular member 45 expandable wellbore connector 176, tubular members 178, 

132, respectively. The sealing devices 152, 154, or either of 180, 182, and sealing devices 184, 186, 188. Each of the 

them, may be of any of the types described above, or one or tubular members 178, 180, 182 is sealingly interconnected 

both of them may be of the type described more fully below. between a corresponding one of the sealing devices 184, 

If the tubular member 132 has the polished bore receptacle 186, 188 and the wellbore connector 176. The tubular 

134 at its upper end, the sealing device 154 may be a packing 50 member 180 and sealing device 186 connected at a lateral 

stack and may be sealingly engaged with the polished bore flow passage 190 of the wellbore connector 176 may be 

receptacle when the tubular member 150 is displaced out- retracted or contracted with the lateral flow passage to 

wardly from the lateral flow passage 148. permit their conveyance through the casing 1 14a and 

With the sealing device 146 sealingly engaged with the tubular member 164. 
packer 118 or tubular member 120, the packer 140 set within 55 Alternatively, the representatively illustrated elements 
the casing 114, and the tubular member 150 sealingly 176, 178, 180, 182, 184, 186, 188 of the assembly 174 may 
interconnected between the wellbore connector 142 and the be conveyed separately into the tubular member 164 and 
tubular member 132, undesirable fluid migration and fluid then interconnected therein, various subassemblies or corn- 
communication are prevented. The wellbores 112, 124 may binations of these elements may be interconnected to other 
be completed as desired. Note that cement (not shown), or 60 subassemblies, etc. For example, the sealing device 188 and 
another cemenutious material or other material with appro- tubular member 182 may be initially installed in the well and 
priate properties, may be placed in the space surrounding the the sealing device sealingly engaged within the packer 118a 
wellbore connector 142 if desired, to strengthen the wellbore or tubular member 120a, and then the wellbore connector 
junction and for added protection against undesirable fluid 176, tubular members 178, 180 and sealing devices 184, 186 
migration and fluid communication. 65 may be conveyed into the well, the wellbore connector 176 

Referring additionally now to FIGS. 4A&4B another extended or expanded, the wellbore connector sealingly 

method of interconnecting wellbores 160 is representatively engaged with the tubular member 182, and the sealing 
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devices 184, 186 sealingly engaged within the tubular mem- 228 is deflected laterally by the deflection surface 224. 

ber 164. As another example, the sealing device 186 and Eventually, the mill 220 is displaced downwardly and lat- 

tubular member 180 may be installed in the tubular member erally sufficiently far for the mill to contact and form the 

164 before the remainder of the assembly 174. Thus, the opening 204 through the casing 206. 

sequence of installation of the elements of the assembly 174, 5 Th e whipstock 212 includes features which permit the 

and the combinations of elements installed in that sequence, mil i 2 20 to longitudinally extend the opening 204, without 

maybe varied without departing from the principles of the requiring the mill 220 to be displaced laterally any more than 

present invention. mat nee dtd to cut the opening through the casing 206. 

The wcllbore connector 176 is oriented within the tubular Specifically, the whipstock includes a body 230 having a 

member 164, so that the lateral flow passage 190 is directed 10 guide layer 232 attached to a generally longitudinally 

toward the lateral wellbore 124a. For this purpose, an extending guide surface 234. Thus, the mill 220 cuts through 

orienting profile (not shown) may be attached to the packer the guide layer 232, but does not penetrate the guide surface 

118a as described above. The sealing devices 184, 188 are 234 of the body 230. The guide layer 232 may be made of 

sealingly engaged within the tubular member 164, and the a material having a hardness substantially less than that of 

tubular member 120a and/or packer 118a, respectively. 15 the body 230, thereby permitting the mill 220 to relatively 

The wellbore connector 176 is expanded or extended, the easily cut through the guide layer, 

tubular member 180 and sealing device 186 extending into The guide portion 228 bears against the guide layer 232 

the tubular member 164 below the opening 172. The sealing as the mill 220 is displaced longitudinally downward, 

device 186 is then sealingly engaged within the tubular thereby preventing the mill from displacing laterally away 

member 164. Note that it may be desired to displace the 20 from the casing 206. The guide portion also prevents the mill 

wellbore connector 176 while it is being expanded or 220 from cutting into the guide surface 234. In this manner, 

extended, to facilitate passage of the tubular member 180 the opening 204 is cut through the casing 206 and axially 

and sealing device 186 into the tubular member 164 below elongated by longitudinally displacing the mill relative to 

the opening 172, therefore, the sealing devices 184,188 may the whipstock 212 

not be sealingly engaged with the tubular member 164 and * ^ miu also mi throu ^ 335 

packer 118a and/or tubular member 120a, respectively, until m the casi 206 mill 2 20 may cut the opening 20,4 

after the weUbore connector has been expanded or extended sufficiently lateraUy outward that an expandable wellbore 

and the sealing device 186 has been sealingly engaged elector 238 (see FIG. 5Q may be expanded or extended 

Within the tubular member 164. therein. Alternatively, the opening 20,4 may be enlarged 

Referring additionally now to FIGS. 5A-5D, another outward to form a cavity 240 using conventional procedures, 

method of interconnecting wellbores 200 is representatively such as hydraulic jet cutting, etc., in order to provide 

illustrated. The method 200 utilizes a unique apparatus 202 sufficient space to expand or extend the wellbore connector 

for forming an opening 204 through casing 206 lining a 238. 

parent or main wellbore 208. ^ Aftef me opening 204 has ^cn formed, the mill 220, drill 
As shown m FIG. 5A, initial steps of the method 200 have string 226 and whipstock 212 are retrieved from the well, 
been performed. The apparatus 202 is conveyed into the well The mill 220, whipstock 212 and any anchoring device 
and positioned adjacent a desired intersection of the parent securing the whipstock to the orienting profile 214, packer 
wellbore 208 and a desired lateral wellbore 210 (see FIG. 216 and/or tubular member 218 may be retrieved together or 
5D). The apparatus 202 includes a deflection device or ^ separately. For example, the mill 220, drill string 226 and 
whipstock 212, an orienting profile 214, a packer or other whipstock 212 may be retrieved together by picking up on 
sealing and/or anchoring device 216, a tubular member 218, the drill string, causing the mill to engage a structure, such 
and a cutting tool or mill 220. as a ring neck (not shown), attached to the whipstock, which 
The mill 220 is shown as being attached to the whipstock applies an upwardly directed force to the whipstock and 
212 by means of a shear member 222, but it is to be clearly 45 disengages the whipstock from the orienting profile 214, 
understood that the mill and whipstock may be otherwise packer 216 and/or tubular member 218. The packer 216, 
attached, and the mill and whipstock may be separately orienting profile 214 and tubular member 218, however, 
conveyed into the well, without departing from the prin- remain positioned in the casing 206 as shown in FIG. 5B. 
ciples of the present invention. Similarly, the whipstock 212 Referring now to FIG. 5C, an assembly 242 is conveyed 
is shown as being engaged with the orienting profile 214 as 50 into the well and engaged with the orienting profile 214. The 
they are conveyed into the well, but the packer 216, orient- assembly 242 includes the wellbore connector 238, an upper 
ing profile and tubular member 218 may be conveyed into packer or other sealing and/or anchoring device 244, a lower 
the well separate from the whipstock and mill 220. The sealing device 246, an upper tubular member 248 sealingly 
whipstock 212 may be secured relative to the orienting interconnected between the packer 244 and the wellbore 
profile 214, packer 216 and/or tubular member 218 using a 55 connector, and a lower tubular member 250 sealingly inter- 
conventional anchoring device, if desired. connected between the sealing device 246 and the wellbore 
The apparatus 202 is oriented relative to the desired connector. Engagement of the assembly 242 with the ori- 
lateral wellbore 210 and the packer 216 is set within the enting profile 214 causes a lateral flow passage 252 of the 
casing 206. With the whipstock engaged with the orienting wellbore connector 238 to face toward the opening 204 
profile 214, an upper laterally inclined deflection surface 60 w hen the wellbore connector is expanded or extended as 
224 of the whipstock 212 faces toward the desired lateral shown in FIG. 5C. 

wellbore 210. With the wellbore connector 238 oriented as shown, the 

Referring now to FIG. 5B, the mill 220 is displaced sealing device 246 is sealingly engaged with the packer 216 

downwardly to shear the shear member 222, for example, by and/or the tubular member 218. The packer 244 is set in the 

applying the weight of a drill string or other tubular string 65 casing 206, thereby anchoring the wellbore connector 238 in 

226 attached thereto to the mill. The mill 220 is rotated as the position shown in FIG. 5C The wellbore connector 238 

a downwardly extending generally cylindrical guide portion is expanded or extended, so that the lateral flow passage 252 
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extends outwardly therefrom. Note that cement may be .280 bites into, and grips the radially reduced portion 272 and 

placed in the space surrounding the wellbore connector 238, the apex 278 bites into and grips the tubular member or other 

as described for the methods 10 and 60 above, the parent structure 282 (see FIG. 6B) in which the sealing device 266 

wellbore may be extended, etc., without departing from the is received. The diamond or other shape may be used to 

principles of the present invention. 5 create a metal-to-metal seal between the tubular members 

A deflection device 254 is positioned within the wellbore ? ¥ 7 °' 282 ' P rovide ^ al VVim force therebetween, etc. 

connector 238. An upper laterally inclined deflection surface "T^YL* ^ S ^ understo J od that ^ ^P member 

256 formed on the deflection device 254 faces toward the 276 C ° uld £ e *^ ^T**' * & f tubul * r 

flow passage 252. The deflection device 254 may be "2^^ 

• -f? ■ 4 . C1 , c J . tn without departmg from the pnnciples of the present mven- 

engaged with an orienting profile 258 (see FIG. 5D) formed 10 f - i- , l4 4 V r .u * , 

uj* *u iiu * tion. For example, alternate shapes for the grip member 276 

on, or attached to, the wellbore connector 238. m ay be utilized to increase gripping force provide sealing 

Referring now to FIG. 5D, the lateral wellbore 210 is ability, limit depth of penetration into either tubular member 

drilled by passing a cutting tool (not shown) through the 270, 282, etc. 

tubular member 248 and into the wellbore connector 238, The grip member 276 extends continuously circumferen- 

laterally deflecting the cutting tool off of the deflection 15 tially about the radially reduced portion 272. As it extends 

surface 256 and through the flow passage 252, and drilling about the radially reduced portion 272 the grip member 276 

into the earth. A liner, casing, or other tubular member 260 undulates longitudinally, as may be clearly seen in the left 

is then installed in the lateral wellbore 210. A sealing device side elevational view portion of FIG. 6A. Thus, the grip 

262 carried at an upper end of the tubular member 260 is member 276 is circumferentially corrugated, which enables 

sealingly engaged with the wellbore connector 238 at the 20 the grip member to be conveniently installed on the radially 

flow passage 252. reduced portion 272, prevents the grip member from rotating 

Hie tubular member 260 may be cemented within the rclative ^^ced portion (that is, maintains the 

lateral wellbore 210 at the same time, or subsequent to, 2 ™' 28 ? facm f 0ut ^ ard ™ d 

placement of cement, if any, surrounding oTwellbore ^Pf™ 1 ^ ™ d P 6 ™*** membe ' t0 ^ ™" 

connector 238. Alternatively, the tubular member 260 may 25 f Y Z * ^J** 1 ^ p0rU0D * e * ended 

, ... j . « , . , T , radially outward. It is, however, not necessary in keeping 

be sealingly engaged with another tubular member (not ^ me prmdples of the present mve ntion for the grip 

shown) previously cemented within the lateral wellbore 210, member 276 to be circumferentially continuous, for the grip 

in a manner similar to that shown in FIG. 3B and described member to be circumferentially corrugated, or for the grip 

above. ^ member to be included in the sealing device 266 at all, since 

Referring additionally now to FIGS. 6A&6B, a sealing the sealing device may sealingly engage another structure 

device 266 and a method of sealingly interconnecting tubu- without utilizing the grip member. 

lar members 268 are representatively illustrated. The sealing The grip member 276 is shown as being made of a 

device 266 may be utilized for any of the sealing devices metallic material, such as hardened steel, but it is to be 

described above, and the method 268 may be utilized for 3S understood that it may alternatively be made of any other 

sealingly interconnecting any of the tubular members or type of material. For example, the grip member 276 could be 

tubular portions of elements described above. an aggregate-covered non-elastomeric material, the aggre- 

Referring now to FIG. 6A, the sealing device 266 includes gate gripping the tubular member 270 and the structure in 

a tubular member 270 having a radially reduced portion 272. which it is received when the radially reduced portion 272 

A sealing material 274 is carried externally on the radially ^ is radially outwardly extended. Additionally, note that the 

reduced portion 272. A circumferentially continuous grip grip member 276 may serve as a backup for the sealing 

member or slip 276 is also carried externally on the radially material 274, preventing extrusion of the sealing material 

reduced portion 272. when fluid pressure is applied thereto. Indeed, multiple grip 

The sealing material 274 may be an elastomer, a non- members 276 could be provided for axially straddling the 

elastomer, a metallic sealing material, etc. The sealing 45 sealing material 274, so that the sealing material is confined 

material 274 may be molded onto the radially reduced therebetween when the radially reduced portion 272 is 

portion 272, bonded thereto, separately fitted thereto, etc. As radially outwardly extended. 

shown in FIG. 6A, the sealing material 274 is generally The radially reduced portion 272 presents an internal 

tubular in shape with generally smooth inner and outer side diametrical restriction within the tubular member 270 as 

surface, but the sealing material could have grooves, ridges, 50 representatively illustrated in FIG. 6A Preferably, but not 

etc. formed thereon to enhance sealing contact between the necessarily, the radially reduced portion 272 presents the 

sealing material and the tubular member 270, or another minimum internal dimension of the tubular member 270, so 

tubular member in which it is expanded. Additionally, that when the radially reduced portion is radially outwardly 

backup rings (not shown) or other devices for enhancing extended, the minimum internal dimension of the tubular 

performance of the sealing material 274 may also be posi- 55 member is increased thereby. In this manner, access and 

tioned on the radially reduced portion 272. fluid flow through the tubular member 270 are enhanced 

The grip member 276 is representatively illustrated in when the radially reduced portion 272 is radially outwardly 

FIG. 6A as being molded within the sealing material 274, but extended. 

the grip member could alternatively be separately disposed Referring now to FIG. 6B, the sealing device 266 is 

on the radially reduced portion 272, or on another radially 60 representatively illustrated received within another tubular 

reduced portion formed on the tubular member 270. The grip member 282, with the radially reduced portion 272 radially 

member 276 has a generally diamond-shaped cross-section, outwardly extended. The tubular member 282 could alter- 

with an apex 278 thereof extending slightly outward from natively be another type of structure, not necessarily tubular, 

the sealing material 274, and an apex 280 contacting the in which the radially reduced portion 272 may be extended 

radially reduced portion 272. 65 and the sealing material 274 may be sealingly engaged. 

When the radially reduced portion 272 is radially out- The grip member 276 now grippingly engages both 

wardly extended, as described more fully below, the apex tubular members 270, 282. The apex 280 has pierced the 
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outer surface of the radially reduced portion 272, and the representatively illustrated. The sealing device 266 is shown 

apex 278 has pierced the inner surface of the tubular member in FIG. 7 in dashed lines before it is radially outwardly 

282. Relative axial displacement between the tubular mem- extended, and in solid lines after it is radially outwardly 

bers 270, 282 is, thus, prevented by the grip member 276. extended. 

Additionally, since the grip member 276 is circumferentially c t- n . , , . 

corrugated (or otherwise may extend at least partially Ion- , T° ra( ? iaUy outwardl y e f end the ^ dm S ^ ^ * 

gitudinally between the tubular members 270, 282), relative tool r » * roller swage 288 (shown sche- 

rotational displacement between the tubular members is also maUca Uy in dashed hnes in FIG. 7) or other swaging tool, 

prevented. It will also be readily appreciated that the grip ctc " B mslaUed m the ^bular member 270. The swage 288 

member 276 may form a metal-to-metal or other type of seal K rotated and longitudinally displaced through at least the 

between the tubular members 270, 282 and, thus, the grip 10 radia % reduced portion 272. The radially reduced portion 

member may itself be a sealing material. 272 is thereby radially outwardly extended and the sealing 

The sealing material 274 now extends radially outward device 266 sealingly and grippingly engages the tubular 

beyond the outer side surface of the tubular member 270 and member 282. 

sealingly engages the inner side surface of the tubular Additionally, the swage 288 may be displaced through all 

member 282. Note that, prior to radially outwardly extend- 15 or a portion of the remainder of the tubular member 270 as 

ing the radially reduced portion 272, the sealing material shown in FIG. 7. In this manner, the tubular member 270 

274, as well as the grip member 276, is radially inwardly may more conveniently be installed in, passed through, etc., 

disposed relative to the outer side surface of the tubular the tubular member 282 before it is radially outwardly 

member 270 (see FIG. 6A), thus preventing damage to these extended by the swage 288. Furthermore, the swage 288 

elements as the tubular member is conveyed within a well, 20 may also be used to radially outwardly extend the tubular 

inserted into or through other structures, etc. member 282 or conform it to a shape more readily sealingly 

When the radially reduced portion 272 is radially out- engaged by the sealing device 266. For example, if the 

wardly extended, a longitudinal portion 284 of the tubular tubular member 282 is a previously contracted or retracted 

member 282 may also be radially outwardly displaced as portion of a wellbore connector (such as the tubular structure 

shown in FIG. 6B. The radially reduced portion 272 is surrounding the lateral flow passage 26 of the wellbore 

preferably, but not necessarily, plastically deformed when it connector 22 shown in FIG. ID), which has been expanded 

is radially outwardly extended, so that it remains radially or extended, the swage 288 may be used to appropriately 

outwardly extended when the force causing the outward shape the flow passage 26 prior to insertion of the tubular 

extension is removed. As shown in FIG. 6B, the radially 3Q member 52 therethrough. 

reduced portion 277 may actually extend radially outward Note that, as shown in FIG. 7, after the sealing device 266 

beyond the remainder of the outer side surface of the is radially outwardly extended, the internal diameter of the 

remainder of the tubular member 270 when the force is tubular member 270 is at least as great as the internal 

removed. diameter of the tubular member 282. Thus, the sealing 

The longitudinal portion 284 is also preferably, but not 35 device 266 permits the tubular members 270, 282 to be 

necessarily, plastically deformed when it is radially out- sealingly and grippingly engaged with each other, without 

wardly displaced. In this manner, the longitudinal portion presenting an internal dimensional restriction, even though 

284 will continue to exert a radially inwardly directed one of the tubular members is received within, or passed 

compressive force on the sealing material 274 and/or grip through, the other tubular member. 

member 276 when the force causing the outward extension ^ Referring additionally now to FIG. 8, another method of 

is removed from the radially reduced portion 272. radially outwardly extending a sealing device 290 is repre- 

It will be readily appreciated by one skilled in the art that sentatively illustrated. Additionally, a sealing device config- 

the sealing device 266 and method 268 described above and ured as a packer 292 is representatively illustrated. Elements 

shown in FIGS. 6A&6B permits a tubular member to be which are similar to those previously described are indicated 

sealingly engaged with another tubular member or other 45 in FIG. 8 using the same reference numbers, with an added 

structure utilizing very little cross-sectional thickness. Thus, suffix "b*\ 

minimal internal dimensional restriction, if any, is caused by The packer 292 includes a generally tubular member 294 

the sealing device 266 after it is radially outwardly extended. having two longitudinally spaced apart radially reduced 

Additionally, very little internal dimensional restriction is portions 2726 formed thereon. A sealing material 2746 and 

presented by the radially reduced portion 272, even when it 50 grip member 2766 is carried externally on each of the 

has not been radially outwardly extended. radially reduced portions 2726. It is to be clearly understood, 

Representatively illustrated in FIGS. 6C-6F are examples however, that the packer 292 may include any number of the 

of alternate forms of the grip member 276. It will be readily radially reduced portions 2726, sealing materials 2746 and 

appreciated by a person skilled in the art that FIGS. 6C&D grip members 2766, including one, and that any number of 

demonstrate forms of the grip member 276 which limit 55 the sealing materials and grip members may be carried on 

penetration of the grip member into the tubular members one of the radially reduced portions. For example, multiple 

270, 282, FIGS. 6D&F demonstrate that the grip member sealing materials 2746 and/or grip members 2766 may be 

276 is not necessarily symmetrical in shape, FIG. 6F dem- disposed on one radially reduced portion 2726. Additionally, 

onstrates that the grip member does not necessarily penetrate the packer 292 may actually be configured as another type 

the surfaces of the tubular members, and FIG. 6E demon- 50 of sealing and/or anchoring device, such as a tubing hanger, 

strates that the grip member may be longitudinally grooved plug, etc. 

or otherwise provided with alternate types of gripping At opposite ends thereof, the tubular member 294 has 

surfaces. Thus, the grip member 276 may have any of a latching profiles 296 formed internally thereon. Seal bores 

variety of shapes without departing from the principles of 298 are formed internally adjacent the latching profiles 296. 

the present invention. 65 The latching profiles 296 and seal bores 298 permit sealing 

Referring additionally now to FIG. 7, a method 286 of attachment of tubular members, tools, equipment, etc. to the 

radially outwardly extending the sealing device 266 is packer 292. Of course, other attachment and sealing ele- 



